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e Differential algebraic equation, f(x(t)) + w = b(t)

e Transient simulation: (G + Q/6t)éx =b— f — q/5t

e Inductance G(t) = % (z(t)), Capacitance C(t) = % (x(t))
e Initial DC operating point: f(xo) = 0, G dx = —f(x0)

G + C, many time steps,
sparse linear systems,
weighted bipartite graphs,
Solver structure

End Time Loop



parasitic extraction, full systems,
bottleneck, parallel computing,
graph partitioning

Separate partitions
for device load
and linear solve

Proc 1

Load f, q,
dFdx, dQdx
for n/m devices

Proc 2

Load f, q,

dFdx, dQdx

for n/m devices

Proc 3

Load f, q,

dFdx, dQdx
for n/m devices

Proc m

Lead f, q,
dFdx, dQdx

for n/m devices

Global
Reorder

Partition

MPI
sumaAll

Proc 1

Proc 2

Proc 3

Proc m

Device Loads

Matrix Structure




nz=392030

nz=392030

G for ckt3 before and after hypergraph partitioning

New Linear Solution Strategy

Singleton
Removal

Global BTF
Ordering

Hypergraph
Partitioning

Block
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Number of Devices

Circuit Test Suite
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Solve Total

+ KLU, v SuperLU, diamond DD, box BTF



Setup Load

Solve Total

+ KLU, v SuperLU, diamond DD, box BTF
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